BEST AVAII AW P rr>pv 



B * B t )t 

JAPAN PATENT OFFICE 



POT/JP2004/008219 

17. 6.2004 



wiTh'thL 8 Office"* that anneX6d iS a tFUe C °Py of the Allowing application as filed 



m m ^ e a 

Date of Application: 

(1J I f f 
Application Number: 

[ST. 10/C] : 

m m a 

Applicant(s): 



2003^ 61133 



2003-170105 
[JP2003-170105] 



REC'D 0 6 AUG 2004 



WIPO 



PCT 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b] 



Commissioner, 
Japan Patent Office 



2004^ 7 J! 2 2 H 




ffiH#-^ tUIE# 2004-3063823 



#M 2003-170105 



V&m&^r] 2003TJ046 

mmn] ¥^15^6^130 

imwmMM] ho3g n/oo 
ram 

[ft*J 
[Ml*] 

umximm] m mm±mmmmm 2 r b 5 # 1 3 - w»»#*fcs;^a 
1*1 

[ft* J 5ftfc & 

l&ffiXtemm] &«HMI|^1WE*^«2 - 1-17-301 

[ft*] *j& 

[ffiWXttj&W] W^^^HTW^EJI||*l7n^3 5-2-102 

[ft*] 0UI| j&jfl| 
[f&TO] 

i&mxumm] ^nm^mnmmm^m 1 - 1 - 2 2 - k 6 

[ft*] $4$ 

[»SU#^1 000003218 

[ft*X(i*%] 4*£&ttftBE^IMMft 

[«SU#-^1 591220850 

[ft*x(**%] mmm®mzgtt 



ffii£#2 004-3063823 



#H 2003-170105 



^-v* I 2/E 



000205041 
100074099 



03-3238-0031 



012542 

21.000P3 



mm i 



9005945 
0118621 



tti!E#2 004-3063823 



#H 2003-170105 



1/ 



Bfe*b;fc&, 7 p 7XT#H$Cit»-e^5 5 OJECJ&TOffijrr?, mTffi^ffi^TIM 

^ * )vmm £ tt, tiriBM i s mi^m > 9 > * o ?- ^ * ;hs^ 4? & < ^ 
& hu isot±<7) f - v*)Hnt mmmm <o ^ * ;nps o ^ * & & ^ if ^ 1 § g 

«<7) ij 5 y ? |p]^ o 

3 J mmm&ui±, ai^v 1; 3 (100) s> «k ins 

[IM^4] HtrfS 1 ; ^ y ^Blfrti* pft^MISlfi*f7>y^^ 
I S b7>y'X^tnft^ I S m#8b* h7>y^^ 0«aEJE» 

o 

[it 5 ] triBv s y * mmt, FMmm^ntzm^y- v K\D-tz 
, mnmum^m^-t 1 &t>n 2 <^m 1 s b^vy^^i:, una 
* 1 5. cm 2 omi s mm^jM h7>i?x*<oy—x£tzi± k w >k &mmm 

2, 3 * ^{i4iBm^ 1 ; ^ y ^mn&o 



tofE# 2004-3063823 



#12003-170105 



mo*»***|fc*tfc|fc, ^7Xvfl^^5 5 OJKCJBLTOjW-e, « 
S i W f 7 > y X ^ OWlMil^)^- UMBp * * */l/M I S 

h 9 > V* 9 1 mia n f- * * )vm 1 s > 9 > v** * o«msa» 

[0 0 0 1] 

[0 0 0 2] 

[t£*<9&#?] 

ft*. MOSF7>y^^Ij|7'o^ t ^ 8 0 0*CttO*lfB* 
[0 0 0 3] 



tbiE#2 004-3063823 



#M 2003-170105 



3/ 



[0 0 0 4] 

[0 0 0 5] 

BMfcfclK 1 ] 

#12 0 0 2-2 6 1 0 9 1 
.[0 0 0 6] 

mf&M. 2 1 

#Hfl 2002-1 10963 (HID 
[0 0 0 7] 

[zkwtmvk u <£ -? t~t& mm] 

[0 0 0 8] 

ttz s momma, v s y ?®mz&if z^^m^* z.tx$>z> 0 

[0 0 0 9] 



BJSE4# 2004-3063823 



Wm 2003-170105 



[0 0 10] 
[0 0 11] 

$mh?> * (Dmmmmt * fa± s it *»-c § & t * -> y a 

[0 0 12] 
[0 0 13] 

±WBO^^^v^T, BufB^mgPfi, Wv>J3>q (i 0 0) ffi^**) 

, mmmrfi'V^xD (i i o) ^£>&*k mmy-^Rr/vu^>^ mzr 

Z<D£7Kmmi-Z>ZtX\ v';rJ>^o (100) It (110) ffilcf- 



mtE# 2004-3063823 



#M 2003-170105 



^-v : 5/ 



a * m ± $ %> z. t &x # & o 

10 0 14] 
[0 0 15] 

±M<D%mz&^X^ lute 'J ^ y ^HJg&te, FM^p^tL/cM-f-^*- h KA 

%) o 

[0 0 16] 

^^^fr&mmfm^&^zmmxz&o 

[0 0 17] 

^^<7)^#^aHll^{i> ^ 1 W H M?riIfctSy'J n ySt±^2 
O^MSrlll^Hi: LXft-f &m&U*fmL, ^itt^07"7XYfl^ 



ffiliE# 2004-3063823 



2003-170105 



6/ 



[0 0 18] 

H j t?^^)^ 'j ^ y *isJ3&<^ij#£;*:£ <ia:tt"f *cfc**-e§*o tfc* 

o 

[0 0 19] 

m#3b* F5> * <7)#14£M £ & c: t tfx* § * ot\ ioii^^ DCt7-b 

[0 0 2 0] 

3i#=itit<7)^^^>^ e B H Mnr-h«m^ffM-r^-<h-e\ mishit 
;vm i s mi^ft* f7^ v ^ * ^iiw^mmo y~ m*\ mis pf^*^ 

[0 0 2 1] 

^^^^nft^^MI S«JM**h?^** tfrb%:2> CMOS ®&X~ 
* >VM I S >7> * O^&sg**: t < -C § -6 o t ttic J; I) , 



tblE# 2004-3063823 



<Wm 2003-170105 



o 

[0 0 2 2] 

ISO ^ML, MIS (metal insulator semiconductor) h y ^ 

^Ttt, #|H§2 002-26109 l*fc*fc»3***i.TV**o 
[0 0 2 3J 

Oil*, «i(«^n*^-c«ffl*it*9^r>U9-f >^ny 

> (Ar) ^?:«AL^ Ar^WnilA^WU *VXh> 
(Kr) 2T*fc«J#*.* 0 ^S^l lrtOffi^jttl 3 3Pa (lTorr) 8ft 

[0 0 2 4] 

^ 4 0 0t:SftJ=«SSi-4 o ">U3>*«i 4©W2 0 0- 5 5 0tO* 
[0 0 2 5] 

^ftOK r ^X7^S*L4. tttt* *v ^ * nftoAttft^g 0 0MH z 



aiiE# 2004-3063823 



&m 2003-170105 



^— v* : 8/ 



mm&±, &1 OGH z @JtmT^|gHH^tL(f % J^mc&^^fjmtA^ 
[0 0 2 6] 

[0 0 2 7] 

X-tko Z<om, im&PW&X&l 33Pa (lTorr) mSt^mWLX^ 
[0 0 2 8] 

ftktu 8oo° cm±oSie>Tie5v^sias**^5?t?*o^^ ^oniof 

^^fo^^^Hi^m^ST^i. 4 0 0° C3gJKo**Hfi:v*jajK-c 
[0 0 2 9] 



miE# 2004-3063823 




2003-170105 



[0 0 3 0] 

±»©*fl*»*K«v*-<\ «WjftX8, ftin m 

ftifl«>*f**ltt, IfSBlIfl 0ll/cm2aftjaTT*o3t 0 
[0 0 3 1] 

s Htz v ij a >mwmt *> i> m-m&iz&n * . ; _ * t*** 2 - 3 *h ** u 

[0 0 3 2] 

^y.jn^ SI ;^ r ^ *1 X 1 OlO C m-2 e V-lo##fcftv»#irii 
[0 0 3 3] 

B2tt, *y (10 0) *, (110)1, (HDi^n: 

m2i,zmtX^^ Kr/02Ktr»jftL3fe**»=tt % (100)*, (11 
0) *, (1 l l) MO^rtt<7)®T^v';3>o#Mm^Jg^l 0l0 cm - 

*lfcM^e#*w«Wfti*, (ioo)mi. H*BJL*mt**x 



mtE#2 004-3063823 




2003-170105 



[0 0 3 4] 

«Wi:544t01»lQBD (Cha rge— t o— Breakdown) 
[0 0 3 5] 

Kflai^H^jStt^ («*^ Kr) ^^^itjcjgH^^ 

vxhisximaozi^ m+nM+xmtmmmwmzti. vva 

[0 0 3 6] 

cm2jaT, IiL<lilOH/cm2» Tm > t ^ 5X1 0"/cm 
[0 0 3 7] 



ffifE# 2004-3063823 



<Wm 2003-170105 



^-v: 11/ 



>K**S i-H, N-H»^*3gri£tT»3|S*L, f^ify i; 3 fMffcM&tf 
[0 0 3 8] 

oit^titv^ i i: \,z i>mm lt^s t fb*L& 0 msffcjuoK r O 
^i^^bM^Jt^-f-/?) ti/10 mr-e& ^ Kr oft*? *> \zm.Wfi%- < -g- 

i/s i ozttzms-wx hisxtfrnrnzti, *<om&m**m*m$m&.& 

[0 0 3 9] 

bittzftt L^&mt, mws7km-t>mi;ztifzzb iz&z c\ ttzmbmmx^±^ 

< > Mf UK, WMA tWk* \Z A r t tz it K r $ *l& i K & H|#i" & £ #x_ 

pf>^vi; 3> / /Mftm#MT'C0^ h mkWk*K^%tLZ> A r *av>ii 

k r k j: 19 mm £ tt, -e-o*t*-> u 3 >mtM*<Qm&wR*ftmm&&Bti>m 

[0 0 4 0] 

SfcK, 3>SKfb«l> ^Va^BiatfkilSr^JfiLfc^ Jt^§SlrtOffi 
1 3 3 P a (lTorr) 4 V* 7-^1/- b 1 2frt>frm 

it 9 8/2<9Kr/NH3l^mU W 3 >»ffc«l, W a Vgjygfk 



miE# 2004-3063823 



<Wm 2003-170105 



^-v*: 12/ 



mommzfoO. 7 n mOy 'J 3 V^^M L t ^ 
[0 0 4 1] 

T&^£;b&i/> 0 ^n^icj; y^Xv^Jgjfet-^/i^^A r tit 

ItKrtfxZm&l-zmi^KXWiftmikt, OK NH3, 3;*:fiN2/H2) # 

^ ^mi- * , mum 1 <7) it* wcmmm t im% h m 2 <d jrxmmmm t*i>*o 

[0 0 4 2] 

fl^n-ir*^ y'j n>^<7) (100) It (110) ICMI SWJfl^h 

ViJ 3^(7) (111) MtCp^^^^h9>^X^^fM-r^> (10 0) 

Bicjt^-c&i. 3fe<DmmmW)ffiMmt>ti, (110) icMnt, ( 

10 0) ©Ml. 8^m»f5IEIftt|^^#f>tt^ 0 
[0 0 4 3] 

HI 3(4, ^ifeOf^<7)i|iS#^7 ,, n-fe^cJ: «K vV3>it2 2t: (10 

o) t (i i o) M^^r-r^^m^2 3^2 4^MLf^i^itv^ 0 

S 2 0t, pf-^A-MOS f7>y^^2 1 <DM7&*7F-fMX~$> 

[0 0 4 4] 

HI3l^i-j;^H, (1 0 0) I^±ItnyVD>it2 2 {4, l&Hm 

ioo) m*mmKLx-&ztfH A T~mi) r w i A^u^mm^mmu 2 zam 

2004-3063823 



#H 2003-170105 



^-v: 13/ 



[0 0 4 5] 

m 4 U^t J: n fc, v »; n 2 0$IS^HJi 2 3 RX>*2 4 tf>HW£ 

-e-LT> -eov';n>'^'fbM<7)±c* 0i ;v i ;3>r-hmM2 5 sir 2 6^ 

[0 0 4 6J 

^tt»>ft^S:ftXU, £tt«*2 4«r^trpiaj|E»«*3 1^3 2^1 
Tv^ 0 i^pM4£tfc^3 111^3 2 (i. plM0Sl>7>y7^2 1OV- 

[0 0 4 7] 

pftMOS F7>y^^ 2 l&O r n?-**/l'MOS f 7 >yX^ 2 0 <D 

vmm2 6%.z>*2 5 izmfeommtimtoztLZ t> MSKbR2 8x^2 
nft^vMos 2 00 (100) mor- vmt±, mmu2 3 

OHM (»2 3<7)±I) tWiA, 2?ffig&2 30Ta5^y'j3>if 
2 2<D¥&UX~Ztl?tCW 2 A/2T^I»^t|-CWi A+W2A**** 4 
fc> nft^VMOS f7>y7^20© (110) fcoy- MJg^ -f^t>%^ 
ttiffi 2 3 O^OfilJ^Mor- MBI4> ^*L^ttHA^*-6<^*e^W-T?2HAt 

0 <of- hgliLgAf**, 



ffiliE#2 004-3063823 



#M 2003-170105 



^-v: 14/ 



[0 0 4 8] 

fi£oT, nft^;VM0S h7Vy'^^2 OOlSifi^li, ^ nl (w i 
A+W 2 A) +j"n2'2 H A tituJ:^Ho ^/ n 1« (10 0) 

-m^&tf&m^&mfe, n 2& (no) rafcfcttam^i&s-cfcao 

fSMflc, pf^r^jUMO S h 9 > 9 J7,9 2 1 O (10 0) M<7)^- Mpgfi^ffi 
$15 2 4 OTIMTW i b, ^tb§P 2 4 OT^O^<^v U 3 >**£2 2 
WtLW2B/2"C*S^)t\ ^ItT'Wi B +W 2 B ^^^>o ttz, pf^f^ 
;i/MOS f7>y^^2 KD (110) M<7)y- MJig, -f&fc)-^ mW,U2 4<D 

■fcfcvimmmK&tf&r- Mpg&, ^^fiB. B ^^^\ nut* 

vX* 2 1 oy- hftfiL gBt^^o 
[0 0 4 9] 

t^t, pft^;vMos b-7>v*** 2 i ommiEiii^(±> ju P i (wi 

B+W 2 B) +^ p 2 • 2HBt^tifc**T?l4o // p i (10 0) ffil: 

*5tf*#->M*lto&> /" p 2 fi - (110) Mtcistt^^-^ifiJg^^i-o 

MOS f7>y^^2 0om»tLlEtti^^W^^^ifc^#^o 
[0 0 5 0] 

/'nl (Wia+W 2 a) +/"n2 * 2H A = ^p 1 (Wi B +W 2B ) + y«p 
2 * 2H B 

*^mos f7>^x^2 1 ommmmmtitn t-v*)vmos V7>vx?2 
o<DmmmW)W3*¥ffiz j £zz£tf"t?%z>o ^<dws-&, pft^Mos>7 

>y^^2 1<?)$I (100) ®) £:fett*?-**/Mi*, nft^ 

;VMOSh7>y7s^2 0^) (10 0) tCi5tt^^^^;HI^Jt^-r^:ipIHjA < 

itUCJ: I9> pft^MOS h7>^^ 2 lfc nft^MOS HVy^ 



ffiliEift 2004-3063823 



WM 2003-170105 



15/ 



* 2 0 t:i 19 CMO sm&om&immLtzm&z, Mt«y- hHMfcRKJ: 

[0 0 5 1] 

nf t^^MOS h7>v^^2 0or-f(7)i|$HAS: TOj t:L, 

t/c, pft^MOS f7>yX? 2 1 ifclinf^^MOS h^vX 

* 2 0 ^fi«tl.i^^ pft^ifclinft^MOS b7>y' 
X^y'j3>i«oil (mx.tt, (10 0) M) fc*3lt*^~ >*6if*R«>W 

MOS h7>v^^Mnft^MOS I>7>y7^y'j3^il|; 

££>lc, p f 1 1> J ^: li n f t ^ ;VM O S > 7 > y ^ ^ 0^4#f ^/h 

[0 0 5 2] 
[0 0 5 3] 

HI 5^ U 5 y*|IJj&<7)— {flJ^tHT^^o nft^;VMOSI>7^^^ 
61 ^~H:ii, m«mffiVDC«r^tR 1 igjfiR2, ^*-KDlXV 
*£J/lR3 fC«-EELfe«E (B5 *>AjGCO«flS) «R4^Lt4x.P,^t 

[0 0 5 4] 

nft^;VMOS b7>y^^ 6 2 0^- Mc*k ^nm^mEEVDC^^tn; 
Rlfc, itR2, ^4*-KD l£t^ttR3 fc^EELfcmffid t ^R5fc 



t^lE4$ 2004-3063823 



#H 2003-170105 



: 16/ 



C 1^5— rJ^-T^^C 10««^%$tLTV^ 0 
[0 0 5 5] 

MOS h7>y^^6 l^y- HcteA^mffiVin^AllU ^OA#«J£V 
infijS^iJtc^^^^igfeLR 4 h R 5 HLTMO SF7>yX^6 2wr- h 
CA^ltv^o CtLibOMO S f7>y^^ 61t62 Ji^Ifrif i|l[I!g&£$|J& 

[0 0 5 6] 

MOS h7>^^6 1 <7) KW >liZit, pft^MOS h7>v'X^64 
<0 Kl^-T ^£t*7*- h7^^£*u MOS Yy>i?X?6 4 O V-Xtim^VDC 

MOS f7>yX^ 6 20KW ^cte, pft^MOS !>7>yX^ 6 5 
<£> K W Vt^^Ju MOS f7>^X^ 6 5^- HiMOS h^>v*X? 
6 4<7)r- Hc^StlTV^o ^LT, MOS F7>^^6 5?>V-X(±m 
?!imj±VDC^^$tt-rv^ 0 COMOSf7^vX^6 4t6 5(i, MOSh 
1 h6 2<7)^#t^«2>a«»iL|iIi^*S^tTu^ 0 
[0 0 5 7] 

n^^VMOS h7>y^^6 3oy- ft:!*, mmmB.VVC*fflfcR 1 & 
O f R2t^t-KDl &t«5LR 3 tX*fr}± LtzMB (El 5 OB <£<7>mj±) tf* 
4i^tLTi/^ 0 MOS 6 3 (DV-Xl±mj&ZiiT\<*& 0 

S h7>y^^63liillIi:Ltim o 
[0 0 5 8] 

±tz<Dm&<DMft*mn-f&t^ mos Yyyy*? & 1 cor- HifiA^jm 

J£Vin7^A£lU M0Sh7>y>;^6 2^-M;{i, AtimJEV intc** LT 
^*JtR4 £R 5 t^y-ry^C 1 ^&2&ftiSM£^ofcmffi7^A;£j£*L 
&o MOS h7>y'X^6 2 O KW >mEEfi> MOS h7>y^^6 2^)^- 
h ^A^i--i>A^jmEEVinC0SipI^iEO—5c^iim±<7)fc Kl//f ^mJEOIEo 

o^ risj >mm<nm^m<D-Mm^\mzti2> 0 ztuzx*), A^rns 

tf}fl# 2004-3063823 



2003-170105 



^-v*: 17/ 



VinOSte&W&LfcWEri*, MOS h 9 > 9 6 2 O KW >frt>mjj2ti 
[0 0 5 9] 

•7?x-*&mx."?r-vMm*mtit.-rzzt-c mos b7>v^n 1 16 
n<o%mt Lxmfct & w^>m<r>i3vy > (mos h?>v** 

6 4 6 5)Mbfc&iH») fc, V-*1Hi05£*SfelaIB& (MOSf7^yX^6 4 
[0 0 6 0] 

■f&ZtX, M0SU>i?A9<D&& (Mx.tf, L^HltmJE&i:*) Oi£e>o 
1 / f y >f X*&m-t& i t &X £ , 'Jv^ ®E&<7>f < l£ft1-& i t 

[0 0 6 1] 

mm%3k<n%m*'Mti: <x%, y ^ ^ ^Eitt^*jtt*«-^os**«t>i-ifc** 

[0 0 6 2] 

USy^HUMU 00*.^ nft^MOS £: pf-v^MOS Y?>i?X9 



ffiliE#2 004-3063823 



#^ 2003-170105 



^-v: 18/ 



o 

[0 0 6 31 

^;«^pft^Jl/MO S F7>yX^i:nft^M0S f7>y7^ 
[0 0 6 4] 

OSf7>yX^fn^$:, v'J 3><7)^^^^b h ^ (10 0) 

Mb (110) ) lzMf&1r2> XoKL, -€-ttibO^-^^;i/iliI^p^^^;nviO S 

[0 0 6 5] 
[0 0 6 6] 

'>V3>«i|iHi, (100) li: (110) ( 
ioo)Bt (in) W0>fcnm&mt*L*4tt>'*xi>&\,*o 



mtE#2 004-3063823 



#M 2003-170105 



: 19/ 



[0 0 6 7] 

Sff«I*W<'ClSo 'J 5 y ^®»fc:»«$*L&'ijlioigttODC 

[mi] 

[HI 2] 
[HI 3] 

[04] 

[ea 5] 
1 1 

1 2 '>f7-^V- h 

1 4 

1 5 PQtt*&* 

16 7y7;wnyb7^> 

1 7 ^m#^ 

2 2 y'j3>St 

2 0 nft^iVM0Sh7>yX^ 



ffilE# 2004-3063823 



#M 2003-170105 



^-v*. 20/E 



2 1 






2 3, 


2 4 




2 5> 


2 6 




2 7, 


2 8 




6 1 ~ 


6 3 


n^^MO S h7>y*X? 


6 4, 


6 5 


pf t^^MOS F7>y^ 



ffiSEJ|$2 004-3063823 



#12 0 0 3- 1 7 0 1 0 5 ^- v : 1/ 

imm%] mm 



tBSE#2 004-3063823 



#M 2003-170105 



^-y : 2/ 



[mi] 




HiiE#2 004-3063823 



&m 2003-170105 



^-v: 3/ 



['0 2] 




(100) (111) (110) (100) (111) (110) 



Kr/Oj Plasma Diy Oxidation 



tBEE#2 004-3063823 



mm 2003-170105 



4/ 



[0 31 




mtE# 2004-3063823 



WM. 2 0 0 3- 



17 0 10 5 



5/ 



[E9 4] 




ffiSE# 2004-3063823 



#12003-170105 



6/E 



[0 5] 




tbliE# 2 0 0 4 



-3063823 



<Wm 2 0 0 3 - 1 7 0 1 0 5 ^- v : i/E 

[K«] 

MOS ^7>yx? 6 1 t 6 2 fcri><bfc&HS&iii|B®l&-c»; 5 v * M&ZWf&ir 
[BftH] m 5 



fflfW 2004-3063823 



is : 

112 003-170105 
tti I A I I i 1 



mSU#^- [000003218] 
1 . ^^J? B 2 0 0 1^ 8 J! IB 

ft flf S^n»^J^-ftJ^BaHT2Tg 1M 



tUiE#^- WIE#2 0 0 4 - 3 0 6 3 8 2 3 



!$m 2003-170105 

m m a m m m 



^"^ [591220850] 

1 . ^^J! B 1 9 9 6^ 5 M 90 

[III*] ftp«M 

ft #f ^f^*±j^r|T®^Br2Tg 5# 1 3-^- 



miE#-^ tBSE#2 004-3063823 



3/E 

#12 003-170105 
ifi I A I I « | 



MJ#-^ [000205041] 
l.^M^MB 1 9 9 0^ 8 J§ 2 7 B 

M ^^!*^ll|^llT*^E*^^2— 1 — 1 7 — 3 0 1 



ffitiE#-5§- ffi§E#2 004-3063823 



